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_ • REMARKS - 

-- 0 Recqnsideration,of this application is requested. ^ -s^ i?u-. 

n <r The restriction requirement of Group I and Group~n-III has been made FINAL. 

... * Accordingly, non-elected claims 7,-13, and 14 remain wifodrawn from;consi<terationtby the ^ 
~ Examiner. However,, Applicant reserves the fight tcrprosecute-the non-elected-subjept matterwna " * * * 

divisional patent application. ~ - ~ ~* ^ 

•* " Applicant acknowledges the Examines inclusion of the addiiional elected 
species defined by SEQ ID NOS: 6, 7, 9, 10, and 12-20. ^ " ~ ^. - - 

Claims 1-6, 8-12, and 15-16 have been pending in this application. ClaimslrS, 7; 
8/9, 13 and 14iiave now been cancelled without prejudice*- . - • ^ 

^- * In place of the cancelled claims, Applicant has introduced the new claims 1 7-22, ' 

in order to more clearly define the scope of the invention. No new matter was introduced with 
. ' -this amendment as the claims are completely supported by the instant Sped fixation. ' - 
- ~- Thus, claims 6, 10-12, arid 15-22 are now pending.- * _ ^ ~ 

^ ** - Claims 6, 10, 11, 12 and 15 have been amended to depend froj-n the new main 

claim 1*7. Claim 17 is an amended independent-form of claim 4, directed to a synthetic 
~ immunogen for inducing specific antibodies against GnRH comprising a -pro tniscuous helper 1 
- lymphocyte epitope fused through a spacer peptide to a'GnRH-unmunomiiirtin peptide _ _= "* 

comprising either an amino acid sequence SEP ID NO: 1, or a*2-10 amino acid'sequence portion" ' ^- 
' of SEP IDNO:4 . : ; ~" _ \ ^ ~ 

"~ - Newly added independent claim 21 is directed to'a combination ofjeomposition of 

^ Ihe combination so &at the GnRH immunomimic peptide is.associateS^with several distinct T-L— ■ 
epitopes in the mixture encompassing any of SEQ ID NOS 9-20. Pharmaceutical composition^ 
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claim 22 has been newly added to include at least two different synthetic im£iunogen sequences, 
- as defined in claims 11, 12, or 21. ^ ' ^l. ^ ^ 

. — ^ The scope of the claimed subject matter is suprported by the instant description, - 
particularly "on pagfs 14 andUl'6. ^ - "7". . " _ ^ ""-J"*" 

^ . * " XTaims 1-6, 8-H>- and 1 5-1 6 are rejected under 35 U.S.C. § 1 1"5, fii^t-paragraphf, as ^ 
only enabling for a syntheticimmunogen for inducing specific antibodies agsiinst GnRll^ ... — r • - 
comprising a fusion peptide'wherem 1 
~~ f consisting of SEQ ID NO: 9 : 20.~ The Examiner contends that the examples riMotfing SEQ ID - 
NOS: 9-20 arc not sufficient to enable one of ordinary skills to practiccthe invention as . 
originally claiined-in claims* 1 and 2. * „ ~ . ■ - * ~ - 

Applicant-disagrees. In view of the cancellation of claimsl-5 s and Sjihd % the ... * 
- . rejection of these claims under the statute as detailed on pages 3-7 of thCiAetion, is deemed 
~ . moot. - Moreover,, Applicant believes the instant description of different helpt^Trcell epitope " 
peptides ^that arfe -contiguous through a variety of spacer.peptides witha'G^i-immunominiic 
peptide comprising either the 1-10 amino acid sequence and/or.partial 2-10 amino acid sequence, 
<=(see page 7 of the -Specification), clearly lays the foundation for the practitioner to construct * 
commensurate iriununoge^^ ~ ^ ~_ ^ 

* Apphcant_furflier believes' that. the.newly added claim 1 7 over :omes the rej ection^* 
' 'of original claim 4 under Section 112, first--paragraph, in that the. Specification fully suppoitsjhe 
- ~ invention a^presently claimed. The examples showjhe feasibility and efficacy of synthetic - 
immunogenic peptide fused .through an appropriate spacer peptide tO/a^Gni^nrnmuT^mimic - - j 
^""peptide unexpectedly comprising either a whole 1-10 aa GnRH seiquencelmc/or a partiaL2-l 0 aa - 
GnRH sequence. No undue-experimentation by one of ordinary skill in this^trt would-be . ■ *-~ 
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' • necessary for any immunogenic constructs ; within the claimed scope. In view of the present .- r 
g amendment, Applicant asserts that the claimedjnvention provides sufficient ixamples.of fc a broad ^ : - - 
> ^variety of fusion peptides for inducing specific anti-GnRH antibodies. ^ . — ^ 

- — ^Moreover, the term "comprising^ ig appropriate since it would be understood not 
^ to exceed-the scope of the invention as described in the'instant disclosure?***-! —~ 



1 ~ Claims 1-6, 8-12 and 15-16 are rejected under 35 U.S.G."§ 1 1:2, first paragraph, as' - 

claiming subject matter scope which is allegedly^ndt supported by the Specif teatioriT As detailed _ 
~ by the Examiner onpages 8-and 9 (top paragraph), the invention, allegedly does not predict* any ^ 
scope beyond the SEQEDNOS: 9-20. . , : -.^ - ^ ' * 

~~ Applicant disagrees. In the first tnstance,_the rejected subject mattenof claims 1- • 
5, 8 and 9 has-been cancelled without prejudice and is therefore deeHiedinoot. Secondly,- the * ^ 
. presently proposed new main claim -1 7 as well as the claims dependent therefrom overcometthisr - " 
rejection. ~In particular,, claim 17, replacing claim 4, is based on the descripti on 'on pages. 6 and 7 „ 
-of the Sped 0 cation and the examples, such thafthe skilled "practitioner worcfcf have sufficient * , 
instruction for producing an effective immunogenic peptide analogue usingy. bcexample, - ■ - 
different permutations of the various epitopes and ^ sequences describe herein without undue fc . ^ - 
" - - experimentation. The relevant technology.of peptide synthesis iswell within-the knowledge and : ~ s. 

- "ability of the non-inventive skilled practitioner. Applicant asserts that not evsfy possible ^ — • 

permutation of this'invention canj£e«described by example in view of tbejobA ious'limitationsof^ 

_ - -time and money. Therefore, the pres^nitly^claimed^invention is deemed-fully supported by the --- • 
- instant Specjjicalion. Moreover, the rejection of the claims 10-12'and 15, now amended to - 

depend directly or indirectly froni new claim 17, should.be with^v^i^which action Is solicited. ,.. —J 
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^_ ... - Claims 4 and 5 are rejected undei\35 U-S-C- § 112, second paragraph; as being v 

indefiniter In particular, the Examiner contends that "a whole or partial sequence of GnRH H of 

' " *L- -Z 

SEQ ID NO: l"*of-claim 4as ambiguous because SEQ ID No: t is'aUegedly only a partial — 
sequence of the GnRJBk^ " ^ ~ L 

" Applicant disagrees. - In the fasUristahce, new clain&l?, the Emended successorjto * ~ 

_ r ^ - - * " ■ <. 

claim 4, distinctly defines the respective GnRH sequences involved. Secondly, contrary to the ^ .. - 
Examiner's opinion, the'GnRH sequence of SEQ IS NO: 1 is not partial but complete. As -*rj 
disclosed in the instant Sequence Listing, GnRH canhave terminal modificationsTsuch as-a 
pyroglutamic acid in position pne and anamidated glycine in position ten. 1 This- the GnRH. ^ „- • 

- sequence pf SEQ ID NO: 1 is^comptetely described. In addition, the GriRH sequence is - 
disclosed inxo-assigned US 5,688,506, which disclosure has been incorporated entirely her^n 
by reference. . . _* ' ... ^ 

The rej ection of cancelled claim 5 is deemed moot, and jshoul d be withdrawn. . ■ ; . 

- _ Claims 1-2, 8 and 15 are rejected under 35 U.S.C. § 102(b), as anticipated by the -J 
reference to Ghosh et d./'Ghosh") (mtemational Immunology 11(7) : 1103-1110, 1999). The ~ 
Examiner alleges that the'Ghosh reference discloses a synthetic rmmunogen foranducing specific 
~ _ antibodies against GnRH comprising a fusion peptide of promiscuous helper. T peptide epitope-^-* 
" such-as Th T epitope from tctanus-tQjpn (Tl) or various Th 1 epitopes fromlixoli (T2 andT3)^ - — 
fused to me armno terminus oi^the carboxy tei^ -~ - - 

j- ^ . Applicant disagreesT^The. cited reference " „ 

presently claimed imrnunogen. In the first instance, the present amendment Jfas*canaellod the ' 
^ rejected claims 1 -2 and 8 without prejudice. Their rejection is therefore rendered moo^ ' 

Moreover, claim 1 5 .has been amended to depend from newclaim 17. Moreover, thejeited Ghosh s 
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reference does not even resemble the invention ^presently claimed.^The reference,d<ies nol*^ ? : . 
*v . ^ disclose thc4nstant invention wherein the*synthetic peptide*according to>claim 17"(amendgd from ' - - 
^ ^ former claim 4);eompri$e$ a helper T-lymphocytcepitope polypeptide-is fused througlran.... *v 
~ intervening spacer-pep tide to a GnRH immunomiinic peptide which*cot)t£in i the whole'GnRH 1 - ^ " ■ 
10 aa sequence and/orapartial GnRH 2-10,aa_as^discussed above.- - ... — ^ _T . --f 
- . . -In as muSlras cancelled claim 4 has been found free of the art 7 the newj,y*added ?v 

independent claitn 17^ as amended replacement of claim 4, as~wellas the *im 5nded~dependent v. 
- claim 15 are .also dccmcd'frccr Therefore, Applicant requests withdrawal, of this rejection under 

"" 3SU.S.C.§ 102(b).. _ _ * - . . . * 

-** Claims 1-3,-5-6, 8-9, and 15 are rejected under 35 US.C, § 102(b) v as being - ^ 
" . anticipated by WO 94/25060 (**GG W ): The GG reference allegedly disclose^ an,immtanogen for 
inducing anti-GnRH antibodies, wherein the fusion peptide is constructed fr om helper T &ell 
epitopes Tused througtra spacer peptide to a whole GnRH peptide. .Specifically, igi^Examinert. • 
contends that the instant invention would comprise, i.eradd* the additional* mino acids of the**. . 
cited reference. _ ~ - ^ 

— ~ Applicant disagrees. The cited reference neither discloses nor suggests thej - ~S 

invention as presently claiiped. The claims 1-3, 5^8,-and 9 have been cance lled without _ - 

prejudice; and pendmg"claim$ 6 and" 15 have been amendecLto .depend fromjiew claim-lT^s 
set forth-above, the inventive sebpe of original claim 4-has>een furtherdeiinedby the new main. 
- claim J 7 which has-replaced claim!**. As original daims-4 Sid-10kl2 were-free-efjhe art; jcz _ 
~- successor claim l-7^and amended dependent cla3isj0-12 are*alsa ; deemed~f :ee of-the.art. ^ 
~ ~ The other pending claims, directly or indirectly dependent^ Dm claim 1 7, are alsp^ 
^ deemed to be free of the^cited (preference. is¥ - " ' - 
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^, Claims 1-3, 5, 8-9 and 15 are rejected under 35 U.S.C. §' 102<b) as being , 
^anticipated by U.S. 5,837,268 toJPotter et al. ('Totter *268"). ^ ^ ^ v ^-^; ' 

- ^ _ <*r Applicantdisagrees. The cited reference neither discloses nor suggests^the " • -~ ^ . ™ 

- . *"'* ! *^ * ^ ^ 

^ claimed'inveTition. In the first instance/rejected claims 1,"2, 3, 5**8 and 9 have been cancelled ^! 

^ -IT * ~~" * " ~ - 

wijiout prejudice. This rejection is therefore deemed rffoot. Sewndly, rejected claim 15 Has ._ 

beenjunended to depend from new claim -l-7*which.rcplaces and more distin ;tly defines the - 

• inventive scope oPthe cancelled.original_claim 4rwhich has been found free of the .art.. Amended • _ 
~* ■ - " - « 

claim 15 is therefore also deemed free*ofthe cited reference to Potter '268 . • * ^ 

- ~ Newly added independent claim 21 /which is directed to the <:ombined^ 

immunogens, SEQ ID NOS^ 1 0 and \ 1 , is also believed free of the cited reft rences7 v New claim ^ - 

^22 has been added to provide a pharmaceutical composition as injectableLof~at least two of the-**. 

immunogeris claimed by claims 11, 12, or 21. No new matter has been intrc duced withiihese " - ' 

claims which are supported bylhe instant Specification on page 14, Table-l : _Immunogen J...-~'.. - , r 

-.**** . & ■ 

The presentljrproposed amendment of the Specification includes the^d&ed ^ 

' , ~ * ~ ' ~ -~ * 

sentence in the Summary on page S, copying the scope embodiment claimec in original pending _ „ 

1 claim 10. No new mattenhas been introduced sinceThe subject matter of chim lOiiToiiiecord ... 
- —and further suppofted^bythe description on page 1 6T 7 HntfsJ 0 and 11,. A sub Jtitute pagejS 

containing the amendment is attached hereto. _ _ ~ * ^ - ~ _ " 

— _ "On page 6- of the Specification, the inadvertent typographical errors concerning-.^ ^ 
* * the.SEQ ID"NOS oftheheiger T-cell epitopes of tetanus tpxoid;peptide"and malarial CSP_ ... ~— 
_ peptide have been corrected by tl^s amendment r No^new matter has-been ir troduced as -the - t ^ — - 
""^ con-ect identification numbers teve been of re^rd in the ins^ • rr- 

. (a , page 6 containing the corrections is attacheid hereto, - - y -v 4 ^ 
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Applicant has made a good faith effoij to place the applicatioa in condition for >^ 



^ allowance* which favorable action is solicited.^ 



-^Th'e Commission^is'authorized to charge any fee which may be due jn^^ 

^ - J> ' " r ~ ^- : 

connection withHhis response to Deposit Account No723-l 703.-=-. . * >_ '-~*~ - ~ 



" Dated: February 24, 2003 



Respect&Jly submitted. 




Hans-Peter G, 
Reg. No. 37352. -~ _ , . 

-Agent fqr-Applicant 

Customer-No- 007470 7 * - 
~ Agent's Direct Dial: (212) 819-8S40 



Enclosure 
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n N AMENDMENT: Version with Markings to Sh nw Changes Made. I. ^ 

mTTre SPECIFICATION : ; - - * " J — _ 



2. * <*• ' Promiscuous Th-epitope moieties from measles virus proteinr^(MSF)(seqjocncc- _ 

* 288-302'aarSEQ ID NO: 8}rtetahus toxoi'd.(TT) (sequence 94.7-967 aa,_SEQID NO:[9]-fL or ...^ 
^ " _ •» _ " » _ " .« — 

-sequence_83(T844 aa, SEQJD NO:"[lO] 2) and.malaria-Plasmodium.falcipafum CSP grotem - _ 

" (sequcnce_378-398 aa, SEQ'ED NO: [ll] 3) are usecfin these constructs. _ - - -~ - ' 
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AMEN DMENT: Version with Markings to Sb ow Changes Made^Il. >^ 

* "* ' ~„ ■■ -"i ■ \ •■ "*" 

. *>. TN THE CLAIMS :. . - ■<* ' ~ " 

v _ "V. " ^ ^ 

_ 6. (Amended) The synthetic immunogen of claim [Sjl^whcafcinthe prottiisOTpus-epitopeis ^. 

- selected from the group' consisting of a^seguence of TP, DT; MalariaUProteia CSP, and MSP-F^ - ^ 

^ -10. (Amended) The synmeticlmmunogen of claim-[9] 17 wherefore spacer peptide is selected _ 
from'the group consisting ot Gly-)Pro-Ser-Leu (SEQID NO: 5 jn the Sequence Listing), Scr-Ser- - 
- Gly-Pro-Ser-Leu (SEQ ID NO: 6 in the.Se^iience Listing), and Ser-Ser^Gly -Prq^Ser-Leu-Lys- ^ " 
- -Leu (SEQ ID NO: 7 in the Sequence Listing). „ - - 1, ^- ~ 

~. 11. (Amended) The synthetic immunogen of claim [l] 12 wherein the . fusion peptide.is selected - . 
" from the^roup consisting of the peptide'defined by SEQ ID NO: 9„SEQ IP N0: lO^SEQID^ _; : 

NO: ll,SEQID.NO: 1 2, SEQ ID NO: 1 3, SEQ'ID NO: 14, SEQ ID NO: 1 5, SEQ ID NO: 16,' 
' - SEQ ID NQ/n/SEQ ID NO: 18, SEQ ID NO: 19, or SEQ ID NO: 20. " . -~ - 

.: 12. (Amended) The synthetic" immunogen of claim [l] 17 wherein ^the fusion peptide is selected, .- 
from the.group consisting of one or more thanone.peptide defined by SEQiDNO: 10 and SEQ. 
.' " ID NO: 11. ' 

\- ~ 15. (Amended) \ pharmaceutical injectable composition comprising the synthetic immunogen - _ 
as claimed in claim [l] 17,* and a pharmaceutical^ acceptable carrier.^ " :tr ^ - 
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i Pending Claims of Serial No. 09/848,834 * " ^ 

" '17. A synthetic, inununogen for inducing specific antibodies againstpnlLH comprising a ... 
t "promiscuous helper T-lyraphocyte epitope fused ttirough a spacer.peptide tc-a-GnRH ^ — - 
^ immunomimic peptide comprising either a whole aminotScid sequence of SiEQID^O: 1, ora«^ 
^partial 2- IT) amino acid sequence of SEQ JD NO: 1 . jr ^ 

~- ^ 18. The synthetic- immunogen.of claim 17 wherein the helpef'T-lymphoj^yte epitopes fused _ ^: 
^" ~* through a spacer peptide to the ammo-terminus ^"d/or caiiboxy-termmus of the GnRH- - " r . 
immunomirnic peptide. " . ~ . 

: - 19. Jhe~ synthetic immune 

epitope is fused through a spacer peptide to the ammo-terminus of the GnR3-irnmunomimic 

^peptide - - : ' 

20, ^ The synthetic immunogen of claim 17 comprising an acetylated ami no-terminus and/or- 
"an-amidated carboxy-terrninus. - * -~ . 

. 6. • The synthetic immunogen of claim 17, wherein the promiscuous epitope is selected from - - 
the group consisting of a sequence of TT, DT 7 Malarial Protein CSP, and. IV SPJF-. . 

- 10. The synthetic immunogen Qf claim 1 7 wherein the spacer peptide is selected fiom the 

- group consisting of Gly-Pir>Ser-Leu (SEQ ID NO: 5 in the SequenceXistiig), Ser-Ser-Gly-Pro- - 
~ Ser-Eeu (SEQ ID NO: 6 in the Sequence Listing), and Ser-Ser-Gly-Pro-Sei-Leu-Lys-Lcu (SEQ* - _ 
ID NO: 7, in the Sequence Listing). "} . _ ~ 

in . < The-synthetic immunogen o£claim-17 wherein the fusion peptidejsjselected from the ^ 
\. - group consisting of tiie i>eptided . 

SEQ rD NO: 12 "SEQJD-NO: 13, SEQ ID NO: 14, SEQ ID NO: 1 5 7 SEQJJD NO:46rSEQ ID - 
_ "nOH7 ? SEQIDNO: 18, SEQ ID NO: 19, of SEQ ID NOi 20^ ^ . ^ " - ^ - . * 
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% ' a Pending Claims of Serial No. 09/848.834 (continued) . f># . ^ 

: "' 12. The sypthcucimmunogea of dim 17 wterein^c fusion peptide injected froin the ^ 
_ group consisting of on* or Aore than one'pegtide defmed bySEQ ID l^fO and SEQ IDgO: •• 



li. 



A pharWeuticai inject 
- ~~ claimed*in claim 1-7, and"aphannaceutically acceptable carrier. - _~ . 

* "_16. A pharmaceutical injectable composition comprising.-the synthetic i rnmunogeifas !=ii , 
claimed in claim 12, and a pfoannaceuticajly acceptable carrier. "__-r- . ~ ~ . " 
21." A combination of synthetic immunogens for inducing specific "antitodies against GnRH . 

~* - _ _ — ■ _ * — 

comprising: * * ' . ~ „ 

-~ (i) a fusion peptide as defined by SEQ ID NO: 10; and . . r- ., • . .... 

" (Ti)". a fusion nepu^-M^ 

~ in a mixture.— _ - 

-22: Aphannaceuticalmjcctabjeconinositi^ " . 

* - imttfunogens"ofanyoncofthed^ "_• 



15 



Received from < 2128197583 > at 2/24103 4:04:01 PM [Eastern Standard Time] 



FROM -W&C LLP 19 TH FL. ;•• "(MON) 2. 24.103 "4:1 2/ST. 4 : 07/NO. 4260454573 P 1 9 

1102865-0047 

•>* . .... „ • * 

SUMMARY OF THE INVENTION ^ ' * 

THe preserrUinventiOB provides unmunbgens comprising a*chiraeric peptide ofa^ ^ 
'h^^mmiinbniimic,pitide epitope tc&&m sequence with m inmi^o;5«uq «jit6pg. A T*e 
hormone^uiTogenic peptide can be fused eiffier directly to or toougt^aceFsequeiicc 
^ -5^ itnmunogenic peptide epitope. ^ <f " -<*•.. T.„ ^ ^ 

" These. fusionpeptides combine at least one epitopeofat^get substlo^ej^chmay be „ _ 

S~ non immunogenjn its natural state with at least one immunogenic peptide sequence of suitable ^ 
' iiruTmnbgenic*proteins. The sequences of both target epitope^d immunogon may Deselected- 
from .the' amino-tenrunal or carboxy-terminal region or bothrA peptide also can.be synthesized. _ 
-10 from the internal region of the peptide'or-protein. The fusion product may be acetylated-at the" -v. 
- ' amincttemiinal end and amidated at the carboxy-terminaj end of the-peptido sequence. An 1 
embodiment of the invention provides a synthetic immunogenic fusion pepide selected f^bm the. 
group consisting of oneor more thai one peptide defined by SEQ TO NO- 0 and SEQID NO: " - 

11.-- - " ^ - - - "_ ' - * _ . 
15 An embodiment of the invention provides an anti-GnRHiirununogcn chm^eric peptide „ 
; construct comprising a suitable immunogenic epitope, sUcKas, e.g., shqrt.pepude sequences ;: - . 
selected from me me^ . 
- falciparum CSP protein. The invention also provides for methods of immun^tion with a 

■if' " » * 

1 composition comprising a chimeric peptide with orieor more GnRH-cpitppes^. V" - ~ 

20 BRIEF DESCRIPTION OF THE DRAWINGS ^ " . ^ «z 

~ — -.-Figure 1 illustrates the mem Anti-GnRH antibody titers obtained fix>m rabbits using ~ - 
" 1 " chimeric anti-GnRH ImmunogensA through J,and as controls, Mmun^is K and L as well as ... - 
conjugate* immunogen C, GnRHrDT; and * _ , - , tVl • _ — : 

~ . * " 'Figure 2 illustrates the relationship betw^n gross muscle re^tionjeore. and mean anti r 

25 GnRH Antibody Titer on GnRH Chmicras and Controls. " - - - - 
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mrTAn itt> DESCRIPTION OF THE INVENTION ^ 

Chimeric peptides comprising , CSnRH mimicking epitopes havebeen constrwcie«3«and, f 
-useful in generating irnproved antibody.tfters. ^ ^ 



10. 



15 



^ -20 



Since self-antigen epitopes of gonadotropin releasing hormone (GnBHyare not inherently* 

-immunogenic the immune response may be aided by immunogenic constructs according to 4nc 

-invention^herein a target peptide^epitope-is locatedjon ihe same synthesize i peptide-asis an ^ - 

immunogenic peptide^ epitope. ^ * JF r - 

^ _ . - ^ *r ~ ^ ; 

"Several different chimeric peptides are described in Example L ~" _ * - 

EXAMPLE I . _ - ^ - ' _~ . . - 7^ 

The peptide sequences <;ombinelf select promiscuous T-helperrepitope through an^^ 
inserted short spacer peptide (e.g. ? 4-8 amino acids) with at least one target hormone peptide. * 
Suitable spacers of this inventioiTinclude but are not limited to'the peptides cpmprising. the ^ - 
following amino acid sequence, GPSL (see SEQ ID NO: 5); SSGPSL (SEQ ID NO: 6); and %4r 
-SSGPSLKL (SEQ ID NO: 7), which are inserted in the peptide chimera to i solate the three " ~. ~ 
.dimensional folding of the inmi^unogenicpeptide from that of the hormone peptide! ^- 

Promiscuous Th-epitope moieties from measles virus protein F (MS^rX (sequence 288-302 
aa, SEQ JD NO: 8), tetanus toxoid (TT) (sequence 947-967 aa, SEQ ID NO: 4, or sequence 830- 
-844~aa, SEQ ID NO: 2) and malaiteTlasmodium falciparum^CSP-piot^ri^s^quence 378-398 aa^ - ; 
SEQ ID NO: 3) are used in these constructs. The hormone immimomimic cpitopes were - - 
attached to the N-terminal or the C^terminus of the spacer as'shown below. All n^ammalian w 
GnRH-peplidcs including the human hormone, have the same sequence.. The GnRH hormone 
jmmuiiomimic epitope sequence comprises 1=10 amino acids of mammalian GnRH when ^. 
attached" " ~~ • - * ^ ~ 
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